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~ ' - ]  Divergent Time Necrosis Factur-a Course of Tumor 
Induced Impairment of Mechanical Reath'ution and 
Oepresead Conlrectility 
David R. Murray, Sumanth O. Prebhu, Gregory L Freeman. UTHSCand 
ALMMVH, San Antonio, Texas 
Aflhough In vitro studies suggest he negative inotmpic effect of TNF¢= can 
be attributed to alterations in intrecellular calcium (Ca ++) homeostasis, the 
impact of TNF(x on sarcoplasmic reticutum SR) function is not known. In the 
intact heart, SR Ca ++ release kinetics can be inferred from the mechanical 
restitution curve (MRC). Accordingly, in 7 autonomic, ally blocked (propmnolol 
2 mg/kg, atropine 2 rag), conscious dogs instrumented with LV manometers 
and 3 dia~ter gauges, we studied MRCs before and alter TNFa infusion 
(40/~g/kg over I hour). After pdming at a rata of 160 bpm, test pulses were 
delivered at graded axtresystofic ntervals. The mechanical response of the 
extrasystolic beat was expressed as single beat elastonce, normalized to the 
preceding contro~ heal Slopes of the end-systotic pressure-volume r lation 
lEes, mmHg/ml) and the time constants (TC, ms) of MR am shown (± SEM): 
Pre-TNFa . .lhr post .4 hr post 7 hr post 24 hr post 
Ees 5.94-0.5 7.7 <-0.9 t 6.5±0A 5.34-0.5 4.3:t:0.9 t 
TC 57.3<-8.2 81.8<-5.3 06.7±7.8 t 71.7<-9.1" 61.7<-17.6 
*p < 0.05.1p < 0.01 
Conclusion: TNF= affected LV systolic performance in a time dependent 
biphasic I~.anner. TNFa prolonged MR pdor to the development ofLV contrac- 
tile impairment. By 24 hours, TC of the MRC returned to normal despite persis- 
tence of marked myodepression. Thus, TNFa induced contractila impairment 
cannot be solely attributed to abnormalities of SR Ca ++ release kinetics. 
4:15 
~ Left Atrial Biochemical and Mechanical Changes 
After Regression of Rapid Pacing Induced Heart 
Failure: Relation to Left Ventriculer Function 
Bdan D. Holt, Yanfu Shao, Marjode Gabel, Darryl Kirkpatrick, Karam Paul, 
Richard A. Walsh. University of Cincinnati, Cincinnati, OH 
We recently showed that pacing-induced heart failure (CHF), results in left 
atrial (LA) hypertrophy, upregulation of the p-myosin heavy chain (MHC) 
of the I.A, increased net atrial work (W~), decreased mean normalized 
systolic ejection rate (MNSER), and increased LA end systolic elastance 
lEes). To determine the mechanical and biochemical changes in LA function 
that accompany regression (REGRESS) of CHF, 7 dogs ware studied 4 
weeks after cessation of rapid pacing (250 bpm for 3-4 weeks) and data 
were compared to those from 7 control dogs (CON) and 10 dogs with CHF. 
Ees was normalized for LA mass, and W~at (calculated as the difference in 
A and V pressure-vclume loop areas), LA aJection fraction (EF) and MNSER 
corrected for heart rate were compared at a common LA pressure (10 mmHg): 
EF MNSER Eee Wn~ 
(%) (EF/s) (mmH~..m..V.g) (mmHg) 
(~ON (n = 7.) 17.44.5.5 1.60<-0.44 57<-1:19 0.9<-2.4 
CHF(n - 10) 13.6<-5.1 0.90<-0.10" 121<-63" 6.9 <-6.0" 
REGRESS (n = 6) 10.2 4- 3.0' 1.P.5 -I- 0.33 "1" 59-*- 24t 2.5 ± 0,8 
* < 0.05 vs. CON, t < 0.05 vs. CHF, ANOVA. Data are mean <- SD. 
MHC isoforms from the I.A body were separated with SDS-PAGE, stained 
with anti a and pMHC antibodies, and quantified with laser densitomotry. 
Compared to CON, there was a 40,6% decrease in ,.MHC and a 77.4% 
increase in/]MHC. LA weight was significantly greater in REGRESS than 
CON (18.1:1= 3..7 vs. 14.5 :L" 1.6 gin). Left ventricular (LV) systolic function and 
weight were not significantly different in REGRESS, while the time constant 
of LV relaxation was longer (52,5 4- 4.4 vs 40.8 4- 7.6 ms, p < 0.05) and LV 
end diastolic pressure was greater (12.2:1:1.8 vs 7.1 ± 2.0 mmHg, p < 0.05). 
We conclude: 1) regression of rapid pacing-induced CHF is associated with 
normalization of atrial systolic elastance, persistent upregulation of the pMHC 
isoform and incomplete regression of the LA hypertrophy, and 2) unlike the 
normalization of left ventdcular systolic function obsen/ed with cessation of 
rapid pacing, LA systolic function is persistently abnormal, owing in part, to 
persistent LV diastolic dysfunction. 
4:30 
L -~ '~ Myocardial Contractile Protein ATPase Activities 
and Myosin Heavy-Chat. Isoforms in 
Ovarlectomized Rabbits 
Lianmin Me, Yerredhoddi S. Reddy, Zou Yu, Robert C. Beesley, 
Udho Thadani, Eugene Patterson. University of Oklahoma HSC, Oklahoma 
City, OK 
Both ovariectomy and Ioag-torm estrogen therapy alter myocardial contrac- 
tility. We compared the effects of ovariectomy, with and without estrogen re- 
placement, on cardiac myofibdnar ATPsse activitfss and myosin heavy-chain 
(MHC) isoforms. Twenty-four female New Zealand rabbits were ovariec- 
tomized and were subsequently treated for one week with either estradiol 
acetate CO.1 mglO.1 ml sunflower oil) or sunflower oil Another twelve rabbits 
were treated with sunflower oil as a control group. Two weeks of estrogen 
insufficiency resulted in reduced mycl~dllar, Ca2+-activated myosin ATPase 
activity, but failed to alter ectin-aclivated myosin A'rPase activity. Eslmdiol 
treatment reversed the decline in enzymatic activity following ovariectomy. 
Minigel SDS electrophoresis was I~lized for separation of individual MHC iso- 
forms. There were nO significant changes in MHC isoforms between ovanec- 
tomized and control rabbit hearts. However, an additional MHC is~form was 
identified in estrediol treated hearts. Conclusion: In ovariectomized rabbits 
estrogen treatment restored Ca 2+ activated myofibdllar and myosin ATPase 
activity to control values. An increase in myofibdllar and Ca 2+ myosin AT- 
Pase activities een in estrogen treated rabbit hearts may be due to the 
development of a new MHC isoform. 
4:45 
I -~ '~ Effects of Nitric Oxide inhalation and L.AnrJinine 
!ntrevenous Infusion on Hemodynamics and Left 
Ventrlcular Mechanics in Severe Congestive Heart 
Failure 
Edimar Bocchi, Nvem Morass, Antonio Estsves, Jos6 Aufer-Jr, 
Made Carmona, Pedro Grazlosi, Giovanni Bellotti, Fulvio Pfleggi. Heart 
Institute, See Paulo Univemity, Brazil 
We investigated the effects of inhaled NO and L-Arginine (L-m) intTavenous 
(i.v) infusion in 7 lots with CHF, mean age 39 :t: 8 years, left ventricutar ejection 
fraction 22 :E 8% (MUGA). We determined at basal condition (B1), dudng NO 
Inhalation (10 rain with 40 p.p.m.) (NO), basal before L-arg infusion (PJ2) and 
after L-Arg infusion (500 mg.kg -I in 30 rain) the: heart rate (HR) (b.min -1 ), 
cardiac output (CO) (1.rain -1 ), systemic (SVR) and pulmonan/vascular re- 
sista~e (PVR) (Wood units), mean pressures (mmHg) of systemic artery 
(MSAP), dght atrium (RAP), and pulmonaw artery wedge ON). "me maximal 
ventricular elastance (Em~) (mmHg.cm -1) were obtained by simultaneous 
measurements of LV mtcromanometer pressures and echo volume. 
HR MSAP RAP W SVR PVFI CO Emax 
B1 93<-17 83±13 7<-2 25::t:9 23:*:5 2.14.0.6 3.5:1:0.7 14::]:2 
NO 94~-17 86<-16 6±2 31-1-7" 23-1-6 1.7:1:0.8 3.6:1:0.7 154.3 
B2 88-1-15 84<-16 7::t:2 24-t-8 244-8 2.14-0.6 3.4<-0.7 14±4 
L-ar 80-1-16" 70-1-18" 10-1-3" 244.6 15:1:6" 1.9-e-1.2 4.1<-0.8" 13<-=-3 
'p < 0.05, comparing with respective basal 
One pt developed transitory aMoventdcu~ar block after L-ar infusion and 
needed transient pacemaker implantation. NO did not have systemic e~ects 
and Increased wedge pressure. L-ar appeam to have peripheral vssodilator 
effects in CHF without change in LV mechanics. The L-arginine NO pathway 
may be involved in mechanisms modulating HR conbol and conduc~on In 
CHF. Pts with CHF may stitl exh~it ability to vssod~te peripheral vessel by 
L-arginino NO pathway. 
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~ - ]  Occult Ischemla is Associated With During Exercise 
Increased Cardiovascular Reactivity to Mental 
Stmes in Siblings of Patients W'dh Premature 
Coronary Disease 
Brian G. Kral, Roger S. efumenthal, Jeff S. Hoch, Lewis C. Backer, Diane 
M. Backer. Johns Hopkins Medical Institutions, Baltimore. MD 
This study was designed to determine whether individuals with occult is- 
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chemia during exercise have i.~creased cardiovascular reactivity to mental 
stress. Asymptomatic siblings (SIBS, n = 148, 42% male, 29% black, mean 
age 44.8 years) of people with coronary heart disease prior to age 60 under- 
wen;. exercise thallium testing and Stroop Color Word testing, with recording 
of systolic and diastolic blood pressure (SBP, DBP) and heart rote (HR) every 
minute and continuous recording of ECG by Holler monitor. SIBS with an 
abnormal exercise ECG or thallium scan had (]mater maximal increases in 
SBP (21.5 vs 14.1 mmHg, p = 0.008), DBP (13.4 vs 8.3 mmHg, p = 0.04), 
and HR (t4.6 vs 8.2 beats/rain, p = 0.03) during Stroop mental stress than 
SIBS without exercise iscbemia, despite the absence of symptoms. No SIBS 
had clinical or Holter evidence of ischemia during mental stress. 
Multivariate analyses of SBP, DBP, and HR change, controlling for sex, 
age, race, smoking, a history of hypertension, and baseline blood pressures, 
found occult ischemia dudng exercise to be the most significant indepalldent 
predictor of maximal change in all parameters duflng mental stress. Multiple 
logistic regression analysis showed that *hot" responders (top 25% quartile 
of change) were 12,06 times more likely to have exercise induced occult 
ischemia than were normal responders, independent of all other variables 
((3.1.: 3.2-45.2). Thus, SIBS with OCCUlt ischemla on the treadmill demon- 
strated greater eactivity during mental stress. The link between treadmill 
induced ischemia nd mental stress hyper-reactivity may be a tendency for 
exaggeraterJ vasoconstriction i volving both peripheral and coronary artery 
beds during different types of stress. 
4:15 
~- - - -~  IS Pneumonlae Infection Associated With Chlarnydla 
Acute Cardia~ Ischaemic Syndrome,,7 
Peter J. Cook, Gregory Y.H. Lip, John Zaritis, David Honeyboume, 
Richard Wise, D Gareth Beavers. University Department of Medicine and 
Department of Microbiology, City Hospital, Birmingham, England 
Chlamydia pneumoniae is a common infection that has been associated with 
atherosclerosis. To test the association between C. pneurnoniae and acute 
csrdiovascular syndromes, we studied the levels of C. pneumoniae IgG, IgM 
and IgA antibodies in 1704 patients (1001 male; 70.1% caucasian, 19.6% 
Asian and 10.3% Afro-Caribbean) who were acutely admitted with angina 
(13°/o, group A), acute myocardial infarction (11.0%, group B) and non- 
cardiovascular, non-pulmonaw disease (76.0o/o, Controls). "ritres i~tdicating 
acute C. pneumoniae infection were defined as as IgG _> 512, IgM >_ 8 or IgG 
rising x 4 over an average of 83.6 days). Titres indicating chronic infection 
were IgG of ~4-256 or IgA >_ 8, but IgM < 8 and no rise in IgG. Our results 
are as fellows: 
Group A ....... Group B Controls 
age 64.2 :E 10.1 65.7 + 10.0 56.1 :b t 8.2 p = NS 
Aculo infection 11.3% 14.4% 6.1%* x 2 test, *p = 0.005 
Chroni~ in/eerie, ~-:7 1% 25.1% 14.1%** X 2 te.~t, **p < 0.001 
In the control group, there were no significant differences between titres 
with respect o sex, smoking habit or age. However, serological evidence 
of acute or previous infection was 17,6°/,, in caucasians, 22.2% in Asians 
and 32.9% in Afro-Caribbasns; the difference between Afro-Caribbeans and 
caucasians was significant (x~te-..,, p < 0,001) but not that between Asians 
and cauca$ian~ (p = 0.10). This study supports an association between 
acute or chronic C. pneumoniae infection and acute myocardial isohaemia 
(angina, myocardial infarction). In view of the ethnic differences in infection 
rates, genetic or environmental determinant5 of the immune rospon5e to 
C. pneumoniae infection may in part contribute to the ethnic differences in 
cardiovascular disease patterns. 
4:30 
~-~ls  Syndrome X a Ischemlc Heart Disease? 
Evaluctlon by Continuous Ventdcular Function 
Monitoring (VEST) and 18Fluorodeowglucose 
Positron Emlselon CT (PET) 
Tatsuhiko Hate, Ryuji Nohara, Ryohei Hosokawa, Masatoshi Fujita, 
Takashi Kudo, Negate Tamaki, Junji Konishi, Shlgetake Sasayarna. Kyoto 
University HOSpital, Kyoto, Japan 
I1 remains unclear whether syndrome X (Sy-X) (chest pain with ischemic.like 
~tmss ECG despite anglograDhicaily normal coronary artedes) is myocardial 
!schem/a clue to coronary mlcrovascular dysfunction or noL To clarify this 
prob~n, we ~-~%~ned continuous radtonuclide function menltodng (VEST), 
calculal/ng/eft ~ a r  enCdiastolic volume, er~systolic volume, and 
ejectkm fraction (EF) during treadmill exercise in 22 patients with Sy-X 
(49 -,- 9 y.o.) and 12 normal control sublects (Ct) (43 + m y.o.). Each 
pc,'enl undmwant r a F luomdeoxy~ !FDG) PET scan just aftor im~ln~l 
exercise in fas l~ con(~t~)n ~Wd~n 1 week of the VEST study. The recuf~ 
were as follows; Insulin, lipid and glucose data were not different between 
the 2 groups before exercise. 
EXF-RCISE VEST STI.R)Y 
Rest Max. EF point End Point 
As the figure shows, Sy-X showed significant EF decrease at the end 
of exercise compared to the Ct (p < 0.001), which was induced mainly by 
increased ESV, although EF showed transient increase dudng exemise. FDG 
PET showed an abnormally high FDG uptake in all patients with SyoX (diffuse 
myocardial uptake, 18; focal uptake, 4), in spite of no myocardial FDG uptake 
in Ct. This finding provides further support hat Sy-X is different from normal 
patient in terms of glucose metabolism end functional deterioration on peak 
exercise, suggesting that Sy-X is compatible with microvascular ischemla. 
4:45 
~ " ~  Are There Any Differences in Histopcthology of 
Coronary Artery Disease in Diabetlce? 
Ped:'c_ R. Horace, M3ximiliano Girou~_c, Cynthia Vicl.~t, Eding Falk, John 
1". Faflon, Valentin Fuster, Igor R Palacios. Maosachuse~ Cans:~J Hospital, 
Boston, MA; Cardiovascular Institute, Mount Sinai Medical Center, New 
York, NY 
Coronary artery disease in diabetic patients is more severe, occurs earlier 
and is associated with greater estenosis rate after coronary interventions. To 
test the hyputhasis that histopathology ofcoronary plaque tissue is different 
in diabetes we performed quant~tstive computerized planimetry on coronary 
specimens obtained by directional coronary atherectomy of 32 lesions of 
diabetic patients and compared then with 40 lusions of non-diabetic patients. 
Clinical and demographic data were similar in both groups. All patients 
presented with unstable angina. 
Diabetes Non-Diabetes P 
n-,m 2 % mm 2 % 
SClerotic 1.96 ± 0.29 66 + 5 1.46 :t: 0.20 36 ~- 4 0.04 
Thrombus 0.14:1:0.04 2.4 ± 0.7 0.20.4- 0.,J5 5.4 d: 0.1 NS 
Atheroma 0.36:1:0.19 8.9~3 0.33 :E0.14 4.3::1:1 NS 
Hyporcellular 0.81 +0.23 14±3 1.23 =E 0.22 22:=3 0.08 
Fibrocellular 0.51 d: 0.11 17.-,-4 1.75 d: 0.32 31 .J:4 0.0001 
Conclusions: 1) Compared with non-diabetics, coronary plaque tissue from 
diabetics have a grater content of sclerotic and a smaller content of fibre- 
cellular tissue. 2) The implications of these results are unclear and require 
further investigation. 
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~ ' ~  Intravaseular Ultrasound of Pulmonary Arteries in 
Ch:Mren With Pulmonary Hypertension 
Dunbar Ivy, Steven Nelsh, Ole Kn~Json, Michael Schaffer, James W~gins, 
Elizabeth ShaRer, Michael Nihifl, Ulliam Valdas-Cruz. The Children,s 
Hospital, Denver, CO; Baylor University, Houston, TX 
To determine the characteristics ofsmall pulmonary arteries in patients with 
pulmonary hypertension (PH), we performed intravaecutar ultrasound (IVUS) 
in 12 patients with PH (0.3-18 yrs) and 6 patients without PH (5-20 ym; corv 
trois) undergoing cardiac cathete~n.  Pulmonary artery mean pressures 
(52 ±Svs  16± 1 mmHg, p < 0.05) end ms/stances (10 ~2vs  1 d: I 
units'm 2, p < 0.05) were greater in the PH patients. In patients with resis- 
tanoe _> 2 units'm ~, reactivity to ~'~'~c oxide 4- oxygen was examined. 33 
vessels measuring 2.5--5.0 mm internal diameter were examined with a 3,5 
Fr 30 MHz IVUS catheter. Pulmonary v,~G,~e angiography was partonned th 
segn~nts of the same k¢,,~ as IVUS. Abnom-,atities of the supamumera~ 
vasseh;, t~T~-;~,~, I:~sh phase, aod reftux were evident by palmomw v~,;~ 
enOt~mphy in ait PH paints. NUS meesumments included: % wall thk:k. 
